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(54) STRUCTURE AND DRIVE METHOD OF DISCHARGE-TYPE DISPLAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a discharge-type display that can 
solve such defects in a conventional PDP, in particular, in tile-type 
construction, as restrictions in driving, getting a greater action range, and 
in increasing brightness, and difficulties at high-speed driving, and in 
memorizing of brightness level by pixel due to an XY matrix structure in 
its electrodes. 

SOLUTION: Discharge electrodes are structured as a pair of electrodes 
common to whole pixels, and, in addition, control electrodes independent 
by pixel are arranged so that they may be taken out of the back of each 
pixel, to enable to control each pixel separately. By separating the 
discharge electrodes and the control electrodes, the driving circuit can be 
simplified. 
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Japan Patent Office is not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] In order to form two or more pixels in a tooth-back side substrate about the structure of discharged type 
display ******** pop Form a hollow by methods, such as chemical etching and sandblasting, and it has the electrode 
pulled out from each hollow at a direct tooth-back side by a metal pin being fill uped with sealing or an electrical 
conducting material to the current carrying part, i.e., the hole penetrated, for example, penetrated to a tooth-back side 
etc. in the base of the pixel, i.e., a hollow. Furthermore, the fluorescent substance corresponding to each color is 
applied to the internal surface of the pixel, i.e., a hollow. The electrode of a couple which is furthermore connected to a 
front-face side substrate common to all pixels, and operates, For example, on the other hand, elongate in parallel with 
**, and the electrode of the couple corresponding to two or more pixels is connected in common, respectively. Or it is 
the electrode of a couple [ it consists of methods, such as carrying out the two sheet laminating of the metal plate of the 
shape of a mesh which has opening to the portion equivalent to a pixel, ]. And discharged type display of structure with 
which it was formed as the so-called AC type discharge electrode covered with the dielectric layer and the electric 
discharge protective layer, and the electrode side made the above-mentioned tooth-back side substrate and the front- 
face side substrate rival, carried out vacuum sealing, and enclosed the discharge gas with the interior. 
[Claim 2] About the drive method of discharged type display ******** pDP of the above-mentioned structure as a 
method of exciting alternatively the individual electric discharge which became independent to each pixel Although 
electric discharge occurs from the state which has a wall charge on each dielectric layer which covers the sustain pulse 
of AC voltage, i.e., an electrode, [ pixel ] between the discharge electrodes of the couple by the side of the front face of 
the above Electric discharge sets in the state where there is no wall charge, and a voltage pulse which has an idle period 
between each police box pulse is impressed on the voltage which is the grade which is not. Impress voltage to the 
timing by which the predetermined voltage difference is added between the discharge electrodes of the above- 
mentioned couple during the time of impression of the above-mentioned sustain pulse, i.e., two electrodes, at a tooth- 
back lateral electrode, write in among one of the electrodes of a tooth-back lateral electrode and a front lateral 
electrode, and electric discharge is excited. Plus and the wall charge of minus polarity are formed in the dielectric layer 
front face of the electrode of a front- face side couple by the write-in electric discharge, respectively. So that electric 
discharge by the sustain pulse may be maintained by using this Nothing, Elimination electric discharge is excited 
among one of the electrodes of a tooth-back lateral electrode and a front lateral electrode by impressing voltage to the 
timing, i.e., the idle period, which furthermore does not have the voltage difference of the above-mentioned sustain 
pulse between the discharge electrodes of the above-mentioned couple at a tooth-back lateral electrode. The drive 
method of PDP of structure given in the above-mentioned claim 1 made as [ stop / electric discharge / make the wall 
charge which exists in the dielectric layer front face of the electrode of a front- face side couple by the elimination 
electric discharge eliminate, and ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the panel structure and its drive method of 

discharged type display. 

[0002] 

[Description of the Prior Art] It has drawing J, which is the conventional typical example of structure, and a Prior art is 
explained briefly. Drawing 5 is most typical PDP structure called 3 electrode side electric discharge type ACPDP. 
There is a septum 23 which covers the 1st electrode 21 with a dielectric layer 22 to the tooth-back side glass substrate 
20, and allots the front face of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. to the both sides of the 
1st electrode 21 of the above in the shape of a wall, and forms discharge space, and a fluorescent substance 24 is 
applied on the dielectric layer 22 which covers the septum side and 1st electrode of the above. Although a septum 
configuration has the common shape of a stripe, it also has a grid-like thing. 

[0003] Moreover, the 2nd electrode 25 elongated so that it may counter with the 1st electrode 21 by the side of the 
above-mentioned tooth back and may cross, and the 3rd electrode 26 elongated in parallel to it are formed in a front- 
windshield side. Although the 2nd electrode 25 intersects the 1st electrode 1 of the above and an X-Y matrix is 
constituted, since the 3rd electrode does not need to have an address function, usually, common connection of each line 
is carried out, and it uses it. The 2nd above electrode and 3rd above electrode which are a discharge electrode of a 
couple so to speak are first covered with the front-face side dielectric layer 27 in the front face, and cover a it top with 
the protective layers 28, such as oxidization magnesium, further. 

[0004] The drive of the panel of this conventional structure performs address electric discharge for choosing each pixel 
first to line sequential using the X-Y matrix constituted from the 1st electrode 21 which impresses a picture signal, and 
the 2nd lateral electrode 25 which specifies the scanning line so to speak. That is, only time to scan the 2nd electrode 
25 altogether is required for address time. Thus, after the address of one screen is completed, on the whole screen, the 
distribution of the pixel with a wall charge which is not a pixel can be performed. 

[0005] If it enters during the next sustain in this state and a sustain pulse is impressed, electric discharge will take place 
only to the pixel which the wall voltage by the wall charge has generated between the 2nd electrode 25 and the 3rd 
electrode 26. It is because it is superimposed on the sustain pulse and the above-mentioned wall voltage which are 
impressed from the outside and sufficient voltage for discharge starting is generated. In this way, once sustain electric 
discharge occurs, electric discharge will maintain a sustain pulse after that by being impressed by the 2nd electrode 25 
and 3rd electrode 26 by turns. 
[0006] 

[Problem(s) to be Solved by the Invention] Now, in order to excite the individual electric discharge according to the 
picture to each pixel in the case of such 3 electrode type PDP structure The signal lateral electrode 21, i.e., the above- 
mentioned electrode, and the scanning lateral electrode 25, i.e., the above-mentioned electrode, form an X-Y matrix. 
The so-called line sequential color TV system which forms a wall charge one by one while changing the above- 
mentioned scanning electrode needs to be address operated. And since the scanning lateral electrode 25 serves as the 
sustain electrode in the case of three electrode PDP, address operation and sustain operation must be separated and, for 
this reason, there are various restrictions on operation. For example, since binary operation, i.e., memory operation, 
originally did the electric discharge element of PDP, although the time of about 16.7 one-frame period msec(s) for 
NTSC television image display should be applied during the display, for example, the period which is carrying out the 
address of other pixels to line sequential in fact was disadvantageous also in respect of brightness while being unable to 
use it on a display but requiring the scan of a high-speed drive of it for this reason. 
[0007] 
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[Means for Solving the Problem] In this invention, in order to solve the above-mentioned technical problem, AC type 
PDP of new structure which prepared the control electrode from which did not make the electrode inside a panel into 
X-Y-matrix structure, prepared the sustain electrode without the address function according to each pixel individual of 
a couple [ all / pixel ], and the piece [ every ] individual exception became independent of for every pixel is proposed. 
Moreover, as a method of driving the above-mentioned panel, it is the method of exciting or eliminating electric 
discharge and displaying a picture by the timing of a sustain pulse and a control pulse, always impressing a sustain 
pulse to the above-mentioned sustain electrode. 
[0008] 

[Embodiments of the Invention] DrawjngJ, and draw ing 2 are the examples of the panel structure indicated to the 
claim 1 of this invention, and a part of expansion perspective diagrams and drawing 2 of drawing 1 of an electric 
discharge pixel are the cross section. The composition of each part grade is first explained with drawi ng 1 . The slot 6 
for forming each pixel is formed in the tooth-back glass substrate 2. This is easily formed by sandblasting or carrying 
out chemical etching according to a pixel pattern in sheet glass. Moreover, a breakthrough 7 is formed in the center of a 
simultaneously of the above-mentioned slot 6 by the method as a slot 6 also with this same so that it may penetrate to 
the background of a glass substrate 2. Furthermore, the control electrode 8 which is a needlelike metal is allotted to the 
above-mentioned breakthrough 7. This control electrode 8 may bury and form a breakthrough 7 in conductive ink, such 
as for example, a silver paste. Thus, it corresponds to each formed pixel, and a discharge electrode 3 sets a 
predetermined interval and is allotted to a front- windshield side a couple every. 

[0009] In order to explain the composition of a pixel to a detail further, drawing^ which is the cross section of a pixel 
is used. Although the discharge electrode 3 corresponds to couple [ every ] each pixel like ****, if common connection 
of the discharge electrode 3 is carried out by turns, it cannot be overemphasized like drawing 2 that one electrode is 
sharable with the adjoining pixel. A discharge electrode 3 is covered with a dielectric layer 4 in the front face, and is 
formed as the so-called AC type discharge electrode. Although illustration is omitted, it is common to cover the front 
face of a dielectric layer 4 with protection material, such as oxidization magnesium, further. Moreover, the fluorescent 
substance 5 is applied to the interior of a slot 6. The ultraviolet rays emitted from the discharge in gases which a 
discharge electrode 3 excites by this can be changed into the light of each color, and display luminescence can be 
performed. 

[0010] Thus, the front windshield 1 and the tooth-back glass 2 with which each part material was formed enclose 
mixed gas, such as a discharge gas, for example, neon, a xenon, and a helium, with the interior, after vacuum sealing is 
carried out in a glass frit. In addition, also sealing the portion of a control electrode 8 with the frit seal 9 at the time of 
vacuum sealing cannot be overemphasized. 

[001 1] If the electrode of the electric discharge panel formed like the above is seen by drawing 2 which is a cross 
section, on both sides of the discharge space in which the discharge electrode 3 connected to the couple is formed in a 
slot 6, it confronts each other in parallel, and the control electrode 8 has become the arrangement which it began to 
attach to the discharge space. Although it becomes the configuration buried with the fluorescent substance 5 when a 
control electrode 8 is formed by conductive paste etc. like the above-mentioned, according to the driving method 
described below, the difference in operation does not have either of the arrangement. 

[0012] Furthermore, drawing 3 is example of another of the operation gestalt of the panel of this invention. What came 
whenever it was common, and the cross section was shown in drawing 3 , without restricting to the discharge electrode 
of the shape of a stripe as shown by drawing ! and 2 since it was the electrode of a couple, and carried out the clothing 
of the metal mesh 3 by the dielectric layer 4 can be used for the requirements according to claim 1 for this invention, in 
addition, the patent [ this metal mesh is PDP structure different from this invention, and ] right-ized according to the 
same artificer as this invention - it is (patent No. 2057937) - it is the same as that of what is used In this case, the 
metal mesh of two sheets operates as a discharge electrode 3 in the 1st example. 

[0013] Next, the method of driving the electric discharge panel of the structure indicated to a claim 1 is made into the 
claim 2 of this invention, and this is explained with the timing chart of the driving pulse of drawing 3 . As shown in 
dr awing 2 , common connection of the discharge electrode 3 is made by turns like connection 10 and connection 1 1 as 
an electrode of a couple. The voltage pulse shape A and B of drawing 3 is sustain pulses added to connection 10 and 
connection 11, respectively. Moreover, the waves VwA and VwB which are overlapped on Waves A and B and are 
shown by the dotted line express the voltage which is superimposed on the above-mentioned sustain pulse voltage by 
the wall voltage generated by the wall charge accumulated on the front face of the discharge electrode 3 of a couple, 
and is impressed to discharge space. The voltage pulse C similarly shown in drawing 3 is a control pulse impressed to a 
control electrode 8. 

[0014] The timing which impresses a control pulse is shown by Tl and T3 by drawing 3 . Moreover, T2 is a period 
when display electric discharge is performed. A period Tl is a period when the sustain pulses A and B are impressed. 
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Once this period is not concerned with discharge space at the existence of a wall charge but electric discharge occurs, 
sufficient sustaining voltage to maintain the electric discharge is impressed. Then, if the voltage of a control pulse is 
high enough when control pulse C is impressed to a control electrode 8 in a period Tl, electric discharge will occur 
between the electrodes by the side of a low battery. Then, electric discharge by the control pulse turns into the so- 
called trigger electric discharge, electric discharge occurs between the discharge electrodes 3 of a couple, and a wall 
charge is accumulated, respectively. The control pulse in this case may call it the overwrite lump pulse of operation. In 
this way, electric discharge is continuously performed by the sustain pulse train impressed continuously using the 
formed wall charge, and the modulation of brightness is made with the length of T2 period. 

[0015] What is necessary is just to impress the above-mentioned control pulse C to the period of T3, in order to stop 
the above-mentioned display electric discharge. That is, in a period T3, an external voltage difference is 0 and there is 
only voltage by wall voltage in discharge space. If a control pulse is impressed in this state, electric discharge will 
occur between the near electrodes and control electrodes 8 in which a negative wall charge exists. Since discharge 
space will be in switch-on by the electric discharge, the wall charge of the positive/negative accumulated on the 
electrode of a couple is eliminated. Pulse width of the control pulse in this case is made into the narrow width below 
lmicrosec so that a new wall charge may not be generated. Moreover, when one pulse impression is not enough as this 
elimination electric discharge, the narrow width pulse of multiple times may be added. The control pulse in this case 
may call it the elimination-on operation pulse. 

[0016] The structure of an electric discharge panel according to claim 1 does not have XY structure by the electrode 
for choosing a pixel unlike the usual PDP. Therefore, selection of the pixel of the above-mentioned structure is 
performed by impressing a control pulse to each control electrode 8 individually from the exterior. Although the 
method of generating of a control pulse is not directly related to this invention, selection of a pixel is possible for it by 
the external X-Y-matrix circuit. Moreover, the circuit which changes the intensity level of the signal impressed for 
every pixel at the time of the above T2, for example, the analog-memory according to the intensity level in preparing a 
time constant circuit for every pixel, is possible. 
[0017] 

[Effect of the Invention] In PDP of the structure indicated to a claim 1, since the electrode ejection from a front- face 
side is good by two terminal numbers, the terminal ejection from the circumference serves as the optimal structure for 
difficult tile type PDP. Moreover, since each pixel can control individually, operating range becomes large, and the 
manufacture yield of a panel is high. Moreover, since there are no restrictions that the address of the one frame must be 
carried out to line sequential like other X-Y-matrix type electrode composition from lighting and elimination of each 
pixel being performed individually and it can use effectively during the whole term, the time, for example, 16.7msec 
(s), in one frame, it becomes very advantageous in respect of brightness and the speed of response of a drive. 
Moreover, by having separated the control electrode with the discharge electrode, power of a control circuit can be 
made small and a power circuit still more nearly required for display electric discharge can be optimized. 
[0018] 
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